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(54) A PIPE EXPANDER 

The invention is intended for expanding the overlapping 
units of profiled pipes, positioned in wells, and improves 
reliability of operation of the claimed device. Essence of the 
invention: an expander comprises a housing having a central 
passage and recesses on the external surface, in which recesses, 
using the axles inclined with respect to the housing axis, 
mounted are rollers; the recesses being in the form of 
longitudinal cylindrical bores (grooves) implemented in the 
housing such that the most part of the rollers' side surface is 
encompassed by walls of the bores (grooves) , the rollers' axles 
at ones of their ends are rigidly and releasably secured in the 
housing, their other ends being provided with shanks di-spo^ed in 



the bores (grooves); the shanks' surfaces protruding from the 
bores (grooves) , in conjunction with the non-bored (non-grooved) 
surface of the housing nipple-end, defining the common conical 
surface having a nipple thread thereon; a shank retainer being 
advantageously screwed onto the thread-in the bores {grooves) in 
the form of a. sleeve. 

Description of the Invention 

The invention relates to drilling and overhaul of wells, and 
in particular is intended for expanding the profiled pipe 
devices when they are positioned in wells. 

Known is a device for expanding the pipes in wells, 
comprising: a housing having a central channel and thread for 
coupling to the down-hole equipment. The housing consists of the 
interconnected cylindrical and conical portions, the latter 
having cylindrical grooves that accommodate rollers disposed 
with an inclination with respect to the housing axis [1] . 

Said device is not sufficiently serviceable due to a fast 
wear of the rollers and the grooves where the rollers are 
disposed, as a result of their mutual abrading during operation 
of the device. 

Further, arrangement of the grooves at the side, where the 
housing conical and cylindrical portions are coupled to one 
another, defines the strength- compromised cross-section that 
receives the strongest torque, which circumstance rules out the 
possibility of using the heavy-duty operational modes of the 
device under increased loads required for expanding the thick- 
wall profiled pipes. 

The device (reamer) for expanding pipes in wells, comprising 
a housing having: a central channel, the coupling- and nipple- 
ends with threads for connection to the down- hole equipment, and 
also having a conical portion with recesses that accommodate 
rollers mounted on the axles inclined with respect to the 
housing axis and defining a gap between their surface and walls 
of the recesses, is the most proximate to the claimed invention 
in terms of the technical essence {2] . 



The basic drawback of said device is also a low strength of 
its housing due to the fact that the roller recesses - disposed 
radially from periphery to the housing center, with the radius 
greatly exceeding that of the rollers - weaken cross-section of 
its conical portion. 

Furthermore, in the event of break-down of axle of any of 
the rollers, the device fails, as it is seized in a well because 
an axle and roller fall out the housing. 

Another disadvantage of said known device is that the worn 
rollers cannot be replaced with the new ones, as their axles are 
secured in the housing in the unreleasable manner. 

The aforementioned drawbacks do not allow to use the known 
device for expanding the thick- wall pipes in a well, which 
expanding requires use of great axial loads and strong torque. 

The object of the invention consists in an improvement of 
reliability of the device by way of strengthening its housing, 
in prevention the working members from falling out of the 
housing in case of their break-down, and in provision of 
possibility of their replacement after they become worn. 

Said object is accomplished as follows: in the claimed pipe 
expander, comprising a housing having a central channel and the 
coupling- and nipple-ends with threads for connection to the 
down-hole equipment, and also having the wall recesses that, 
accommodate rollers mounted on the axles inclined with respect 
to the housing axis and defining a gap between their side 
surface and walls of the recesses, - according to the invention 
the roller-accommodating recesses have the form of longitudinal 
cylindrical bores (grooves) implemented in the housing such that 
the most part of the rollers' side surface is encompassed by 
walls of said bores (grooves), the rollers' axles at ones of 
their ends are releasably secured in the housing, their other 
ends being provided with shanks disposed in the cylindrical 
bores (grooves) and, in conjunction with the non-bored {non- 
grooved) surface of the housing nipple -end, defining the common 
conical surface having a nipple thread thereon. 
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Said distinctions allow to improve reliability, of operation 
of the device, without a change in its minimal external diameter 
of a given size type, by 

- increasing the housing wall thickness at the most strength- 
compromised cross -sect ion thereof, so as to enhance the 
housing strength; 

- preventing the axles and roller from falling out of the 
housing recesses in the event of their break-down, so as to 
exclude any failures due to such break-down; 

- providing the possibility of replacement of the rollers and 
axles when they become worn or broken. 

The other feature of the claimed device is the rigid coupling 
of the shanks to the rollers' axles. This feature allows to 
provide additional strengthening of the device housing by 
increasing thickness of its walls in the strength-compromised 
cross-sections by the sum of surface areas of the sections that 
cross the shanks, for in such arrangement of the device they 
integrally cooperate with the housing. 

The device is also advantageously provided with a retainer for 
the axle shanks in the bores (grooves) implemented, e.g., in the 
form of a sleeve, which sleeve is screwed onto the housing 
nipple-end and adapted to be coupled to the down-hole equipment. 
Such arrangement increases rigidity of connection of the shanks 
to the device housing. 

Fig. 1 shows the claimed device mounted on a profiled expanded 
pipe; Fig. 2 shows section A- A of Fig. 1, outside a well; Figs. 
3 and 4 show sections E-E and B-B (respectively) of Fig. 1; a 
profiled pipe is shown in a casing string before and after 
expansion. 

The pipe expander (Fig. 1) comprises housing 1 having central 
channel 2, the coupling- and nipple-ends 3 and 4 with respective 
threads 5 and 6 for coupling to the down-hole equipment ; between 
the coupling- and nipple-ends 3 and 4 provided is a region 
having conical surface 7, the wall of which region and also 
nipple-end 4 of housing 1 having recesses 8 in the form of 
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cylindrical longitudinal bores (grooves) (Figs. 1, 2) 
implemented from the cone apex side that defines conical surface 
7; a portion of their surface protruding beyond the housing wall. 
Said bores (grooves) accommodating shanks 10 and axles 11 that 
are rigidly interconnected and provided with conical rollers 12 
mounted thereon and defining gaps 13 between their side surface 
and walls of recesses 8. The other ends of axles 11 are rigidly 
and releasably secured in housing 1 using support sleeves 14 and 
pins 15; nipple- thread 6 is provided on the surface defined by: 
the surface of nipple-end 4 of housing 1 that has , not bores 
(grooves) 9 and the external surface of shanks 10 that extends 
beyond bores (grooves) 9. 

To provide better rigidity of connections of shanks 10 to 
housing 1, the device is fitted with a retainer of shanks 10 in 
bores (grooves) 9, which retainer is implemented in the form of 
sleeve 16 screwed onto nipple-end 4 ■ of the housing and having 
another thread 17 for coupling the device to the down-hole 
equipment arranged below the device (not shown) . 

Operation of the device is exemplified by the operation of 
expanding the profiled pipes when they are used to insulate the 
tightness-loss zones of casing string 18 (Figs. 1, 3, 4) of a 
well . 

Profiled pipes 19 are run inside casing string 18 into the 
insulation interval, and expanded to press them against the 
casing string 18 wall (Figs. 1, 2, 3) using the internal 
hydraulic pressure. Then, using thread 5 of the housing 1 
coupling-end 3, the device is coupled to a drill-pipe string 
(not shown) and run into a well. When the device reaches the 
upper end of profiled pipes 19: rotation of the pipe string is 
started, simultaneously the axial load is created and the 
interior of pipes and devices are flushed via central channel 2 
of housing 1 by pumping 1 of a fluid. As a result, regions 20 
(Fig. 3) of profiled pipes 19, not completely pressed by 
pressure, are ultimately straightened to toe tightly and 
sealingly pressed by entire surface of profiled pipes 19 against 
internal surface of casings 18 (Fig. 4). 



]] 

Upon completion of the expanding operation, a drill-pipe 
string with the device is pulled out of a well. 

The discussed above improvements in said device allow, using 
advantages of the roller-based expanders as compared with the 
cutter-based ones, to use the device for expanding the thick- 
wall profiled pipes that must withstand great loads. 

References 

1. USSR Inventor's Certificate No. 37130, E 21 B 29/00, 1973. 

2. Ioganesyan K.V., Drilling engineer's companion (Book or 
references) . - Nedra publishers, 1986, p. 85, Figs. 4, 19. 

CLAIMS 

1. A device for expanding the pipes, comprising a housing 
having a central channel and the coupling- and nipple-ends 
with threads for connection to the down-hole equipment, and 
also having recesses that accommodate rollers mounted on the 
axles inclined with respect to the housing axis and defining a 
gap between their side surface and walls of the recesses; 
characterized in that the recesses for accommodating the 
rollers have the form of longitudinal cylindrical bores, or 
grooves implemented in the housing wall such that the most 
part of the roller side surface is encompassed by walls of 
said bores, or grooves; at ones of their ends the rollers' 
axles are releasably secured in the housing, and their other 
ends being provided with the shanks disposed in the 
cylindrical bores or grooves and, in conjunction with the non- 
bored, or non-grooved surface of the housing nipple-end, 
defining the common conical surface having a nipple thread 
thereon. 

2. The device as claimed in claim 1, characterized in that the 
shanks are rigidly coupled to the rollers' axles. 

3. The device as claimed in claims 1 or 2, characterized in 
that said device is provided with a retainer of the axle 
shanks in bores, or grooves, implemented in the form of a 
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sleeve screwed onto the housing nipple-end and adapted to be 
coupled to the down-hole equipment. 
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FIELD: drilling of holes; invention is designed for expanding of overlapping units made of profile pipes installed in hole. 
SUBSTANCE: proposed gear has body with central passage and recesses in outer surface where rollers are installed 
with the use of axles inclined with reference to axis of body. Recesses are so made in the form of longitudinal cylindrical 
grooves in body that larger part of side surface of rollers is enveloped by wails of grooves and axles of rollers are 
anchored fast and releasably in body with one ends and their other ends are provided with tail parts located in grooves. 
Surfaces of tail parts protruding from grooves form together with surface of nipple end of body untouched by grooves 
common conical surface that has nipple thread. It is advantageous to screw fixing rod in the form of bushing on to thread 
in recesses. EFFECT: increased operational reliability of gear. 3 cl, 3 dwg 
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i/lMfl 3anBMTe/iH: OrKpbiToe anqMOHepHoe 
o6mecTBO M TaTHe4>Tb" TaTapcKMM Hay mho- 

MCCJieAOBaTeXlbCKMM M npoetCTHblM MHCTMTyT 
He(|)TH 

Hm« M3o6peTaTe/ifl: TaxayTAMHOB UJ.<J>.; 
rnrifl3eTAMHOB 3.O.; tOcynoB MX.; A6ApaxM3HOB 
r.C; Me/iHHr K.B.; XaMMTb*HOB H.X. 

\Am9 naTeHTOo6naAaTe/ifl: Oncpbrroe 
anuMOHepHoe o6mecTBO "TaTHec^Tb 9 * TaTapcKMM 
HaysHO- MccneAOBaTe/ibCKMM m npoeKTHbiH 

MHCTMTyT He4>TM 

AApec nepenncKw: 423200, Pecny6jiMica 
TaTapcTaH, ByryjibMa, yn.M^KanM/in 32, 
TaTHUFlMHe^Tb, ceicrop T1J1MMP 

(54) YCTPOI4CTBO flTlfl PA3BAJlbL40BKH TPYB 

H3o6peieHMe npeAH33H3HeHO Ann pa3 Ban b 140 b km nepeKpbiBaieneft 113 npo4>wibHbix Tpyt), ycraHSBJiMBaeMbix b 
CKBawMHax, o6ecnemiBaeT noBbitueHne HafleKHocru b pa6oTe ycTpofiCTBa. CyujHOCTb M306peTeHnn: ycrpoftCTBO 
coaepwMT Kopnyc c ueHTpajibHbiM KaHa/iOM n ymy6neHM*MM Ha Hapy>KHOw noBepxHoc™, b kotopwx c noMoujbK) 
HaKnoHHbix no OTHOiueHMK) k ocm Kopnyca ochx ycraHOBneHbi pojimkw, npu otom ymytwieHMB BbinojiHeHbi b BMfle 

npOAOJlbHblX MMJIWHAPHHeCKMX CBepjieHMM (K3HdB0K) B KOpnyCe T3K, mto 6onbiua* HaCTb 60KOBOfi nOBepXHOCTM pO/lMKOB 

oxBaseHa creHKaMM cBep/ieHMM (KaHaBOK), a ocm pojimkob oahmmm kohubmh >kbctko m pa3-beMHo saKpenneHbi b Kopnyee, 
a APyrwe mx kohuw cHaSweHbi xBOCTOBMKaMn, pa3Meu4eHHbiMM b cBepneHunx (iraHaBKax); KpoMe Toro, Bbicrynaioii4we M3 
CBep/ieHMft (KaHaBOK) noBepxHocm xboctobmkob o6pasyK)T c He 3aTpoHyroM CBepneHMHMM {KanaBKaiuiM) noBepxHocTbK) 
HMnne/ibHoro KOHqa Kopnyca o6u4yio KOHMMecKyio noBepxHocrb, Ha kotopom BbinonHeHa HMnnenbHan pe3b6a; 
qe/iecx)o6pa3HO Ha pe3b6y HaBMHHMBaTb <J>MKcaTop xboctobmkob b CBepneHwax (KSHaBKax) b &v\j\e BTy/iKM. 1 c. 2 3.n4>- 

Jlbl, 4 Mil. 

OnMCAHUE H30EPETEHMfl 

M3o6peTeHne othocmtch k 6ypeHMK> m KankiTa/ibHOMy pewiOHTy ckb3>khh h npeAH33H3neH0, b mscthoc™, Ann 
pa3BaribuoBbiBaHMfl ycrpowcrB ms npocfwjibHbix Tpy6 npw tix ycraHOBKe b CKBa>KHHax. 

H3BecTHo ycrpoMCTBO Ann pa3Ba/ibMOBKM Tpy6 b CKBaxuHax, BKnrcnaraLnee Kopnyc c qeHTpanbHbiM kbhbdom m pesb^oPi 
Ann coeAMHeHwn co CKBaKUHHbiM o6opyAOBaHneM. Ilpn stom Kopnyc coctowt M3 coeAMHeHHbix Me>KAy co6ofi 

UMJlUHApHHeCKOM M KOHMHeCKOM MaCTeM, B nOCJieAHeft M3 KOTOpblX BbinO/lHeHbl UMJIMHApWHeCKHe K3H3BKM C 

pasMemeHHbiMM b hmx naKnoHHo oTHOCMTenbHO ocu Kopnyca ponnKaMn {1]. 

3to ycrpoMCTBO HeAOcraTon ho pa6oTOcnoco6HO M3-3a fjbicrrporo M3HOca noBepxHocrefi po/imkob m KaHaBOK, b kotopwx 
ohm pa3MemeHbi f BcneflCTBMe mx BsawwiHoro ncrnpaHun npM pa50Te ycrpoiiCTBa. 

KpoMe Toro, Bbino/iHeHMe KaHaBOK co crropoHbi coeflMHeHun KOHMMecKOfi nacrM Kopnyca c unnnHApnMec*coM o6pa3yeT b 
Hewi onacHoe c tomkm 3peHWfl ero npoMHocTM ceseHMe, KOTopoe BoenpMHMwaeT Han6onbiUMM Kpymu4MM MOMeHT, mto 
MCKnionaeT npMMeHeHMe pe>KMMOB paSoTbi ycrpoMCTBa c noBbiujeHHWMM Harpy3KaMM, Heo6xoflMMWMM npw 
pa3BarjbL40BbffiaHMM ToncTOcreHHbix npo4>MJibHb>x Tpy6. 
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Haw6o/iee 6nki3KMM k n3o6peTeHHK) no TexHUMecKOw cymnocTK KEnaeTCS ycrpoMCTeo flns pssBanbMOE km ipy6 e 
ckbs>kmh3x (Ka/iki6paTop), coAepwamee Kopnyc c ueHTpa/ibHbiM KSHanoM, MycfrroBbiM m HMnne/ibHbiM kohubmm c 
pe3b6aMM A/ifl coeAMHeHMW co CKBawnHHbiM o6opyflOBaHneM v\ MMeiOLUMM KOHwwecKyKD Macib c yrny6neHMHM, b KOTopwx 
pasMemeHbi ponnnn, ycTaHOB/ieHHbie Ha HamioHHbix no oTHoweHMK) k ocm Kopnyca ochx c 3asopoM Me>KAy wx 
noBepxHOCTbK) m CTGHKaivin ymy&jieHMM [2]. 

OcHOBHbiM HeflocTaTKOM aToro ycrpowcTBa flBJiaeTCfl TaK>Ke HH3Kan npoHHOCTb ero Kopnyca acneACTBue ocna6neHM« 
nonepenHoro ceneHu^ ero KommecKoPi hbctm yrny6neHMHMM noA pohmkm, BbinojiHeHHbiww b paA^anbHOM HanpaBneHMM 
ot nepwcfrepi'in k uempy Kopnyca, paAuycoM, HaMHoro npeBbiLuaK>u4WM paAwyc pojimkob. 

Kpowe Toro, b cnynae nonoMKn ocw KaKon>nn6o us ponnKOB B03HMKaeT aBapuPiHan cHTyaqMfl, cb^33hh3P c 
3aK/iwHHBaHneM ycrpoMCTBa b CKBawMHe BcneACTBue BbinaAeHun ocu m ponHKa M3 Kopnyca. 

Euqe oahmm HeAocraTKOM M3BecTHoro ycTpoPicTBa HBrmeTca to, hto b cjiynae M3H0ca ponnKOB mx Henbsa sawieHMTb 
HOBbiMn, nocKonbKy mx ocm 3aKpenneHbi b Kopnyce Hepa3beMHO. 

YKa3aHHbie HeAocraTKM He no3BonnK)T Mcno/ib30BaTb n3BecTHoe ycrpoMCTBO an* pasBajibqoBbiBaHwfl to ncrocTe h h w x 
npocJjunbHbix Tpy6 b CKBawMHax, npw kotopom Heo6xoAMMo npuweHeHne 6oiibWMX oceBbix Harpy30K m KpyTflinero 
MOMeHTa. 

L4e/ib M3o6peTeHM5i - noBbiweHMe h3A6>khoctm ycrrpoPicTBa 3a cneT yBenvNeHwn npoMHOcru ero Kopnyca, 
npeAOTBpaujeHMn BbinaAeHun pa6onMX sjiewieHTOB ms Kopnyca b cnynae mx nonowiKM n o6ecneneHMa bosmowhoctm mx 
saMeHbi noc/ie M3HOca. 

3to AOCTnraeTc« Teivi, hto b onucbiBaewioM ycrpoMCTBe a™ pa3BaribU0BKii Tpy6, coAepwaujeM Kopnyc c qeHTpa/ibHbiM 
KdHanoM, MycjDTOBbiM m HunnejibHbiM KOHLiawiM c pe3b6aMM f\nn coeAMHeHM* co ckb3>km h h bi m o6opyAOBaHneM m 
yr/iy6/ieHMflMM b creHKe, b kotopwx pa3fuiemeHbi pojimkm, ycraHOB/ieHHbie Ha HaioiOHHbix no OTHOiueHMio k ocm Kopnyca 
ocax c 3a3opaMM Me>KAy hx 6okobom noBepxHOCTbK) m creHKaMM yrny6neHMM t comacno M3o6peTeHMK), ymy6neHMn a/ih 
pa3MemeHMfl pojimkob Bbino/iHeHbi b bmab npoAonbHbix yM/iwHAPMMecKMX CBepneHWM (KaHaBOK) b creHKe Kopnyca tbk, 
hto 6onbLua« nacTb 6okobom noBepxHOcrrw pojimkob oxBaneHa crreHKaMM stux CBepneHMM (KaHaBOK), a ocu pojimkob 
oahmmm cbommm KOHuawin pa3"bewiHO 3aKpenneHw b Kopnyce, a APyrwe mx kohuw CHa6>KeHbi xBocroBHKaMn, 
pa3MemeHHbiMM b unnnHApuMecKnx CBepneHunx (KaHaBKax) m o6pa3yK)U4MMM c He saTpoHyTow mmm noBepxHOCTbK) 
Hwnne/ibHoro KOHqa Kopnyca o6ujyK) KOHnnecKyio noBepxHocrrb, Ha kotopom Bbino/iHeHa HunnenbHaji pe3b6a. 

yKa3aHHbie ommm no3Bon«K)T noBbicwTb HaAe>KHocTb pa6oTbi ycrpoMCTBa 6e3 M3MeHeHMfl ero MMHUMa/ibHoro 
napy>KHoro A^aMeTpa f\ns\ AaHHoro Tunopaswiepa 3d cseT: 

- yBennneHMw tojilmmhw creHKM Kopnyca b HanSonee onacHOM ceneHMn ero, 6naroAap« neMy noBbituaeTCfl npoHHOCTb 
Kopnyca; 

- npeAOTBpai^eHMf? BbinaAeHMfl ocew m po/imkob m3 yrny6/ieHMM Kopnyca b cnynae mx hoxiomkm, 6xiaroAap« newiy 
ucwiioMaioTCfl aBapnn, cen3aHHbie c stmm; 

- o6ecneMeHnn bo3mo>khoctm 33MeHbt poriMKOB m oceii b cnynae mx M3Hoca mjim hojiomkm. 

flpyrMM OTJiMMweM onMCbiBaeMoro ycrpoMCTBa ABJineTcn to, mto xboctobmkm coeAMHeHbi c ocamm dojimkob kbctko. 

3to no3BOJineT AononHMTenbHO ynpoMHMTb Kopnyc ycrpoMCTBa 3a CMeT yBenimeHMfl tojiiumhw ero<rreHOK b onacHbix 
ceMeHMnx Ha cywiwiy nnou4aAeM nonepesHbix ceseHMM c xboctobmiomm, t.k. npM tbkom Mcno/ineHMM ycrpoMCTBa ohm 
pa6oTa»OT c Kopnycowi KaK oaho ue/ioe. 

!4e/iecoo6pa3Ho TaioKe, mto6w ycTpoMCTBO 6bmo cHa6>KeHo (jDMRcaTopowi xboctobmkob oceM b cBepneHM^x jfKanaBKax), 
BwnonHeHHbiM, HanpMMep, b bmab BTyxiKM, HaBMHMeHHOM Ha HMnnenbHbiM Koneq Kopnyca m npMcnoco6neHHOM a/i« 
coeAMHeHMR co cKBa>KMHHbiM o6opyAOBaHMewi. 

3to noBbiuuaeT >KecrK0CTb coeAMHeHMn xboctobmkob c Kopnycowi ycrpoMCTBa. 

Ha <})Mr. 1 noKasaHO ycrpoftcrBo, ycraHOBneHHoe c npocfewjibHofi pasBanbqoBbiBaeMOM Tpy6e; Ha 4)Mr. 2 - ceMeHMe A-A 
Ha <t>Mr. 1 ycrpoMCTBa BHe CKBa>KMHbi; Ha cfc>Mr. 3 m 4 - ceseHMe B-B m B-B \ cooTBeTCTBen ho) Ha^Mr. 1, rfle M3o5pa)KeHo 
nono>KeHMe npo4>M/ibHOM Tpy6bt b o6caAHOM KonoHHe ao m nocne pa3BanbqoBbiBaHMfl. 

ycrpoftcTBO AJifl pa3Banbi40BKM Tpy6 (4>Mr. 1) coAepwMT Kopnyc 1 c ueHrpanbHbiM KaHa/iow 2, MycpTOBWM 3 m 
HMnne/ibHbiM 4 KOHqawiM c pesb6aMM 5 m 6 cooTBeTCTBeHHO &m coeAMHeHM^ co CKBa>KMHHbiM o6opyAOBaHwewi, wej^Ay 
My4)TOBbiM 3 m HMnne/ibHWM 4 KOHuaMM MMeeTcn ysacroK c KOHMMecKOfi noBepxHOCTbK) 7, b creHKe KOToporo, a TaoKe b 
HMnnenbHOM Konqe 4 Kopnyca 1 Bbino/iHeHbi yrny6r»eHMfl 8 b bmag UM/iMHApMMecKMX npoAO/ibHbixcBepneHMii (KaHaBOK) 
<4>Mr. 1 , 2), npoM3BeAeHHbix co croponw BepujMHbi KOHyca, o5pa3yiomero KOHMMecKyio noBepxHocrb 7, c bwxoaom mbctm 
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nx noeepxHocTn aa npeflenbi denm Kopnyca. B yKasaHHbix CBepneHwax (KaHaBKax) pasMemeHbi >KecTKO coeflMHeHHwe 

Me>KAV C060Pl XBOCTOBMKM 10 M OCM 11 C VC73HOBneHHblMM H3 HMX pOJIWKaMU 12 C 3a30p3MK 13 Wie>KAy MX 

6oko8Cw noBepxHOdbK) n CT6HK3MU yrny6neHni>i 8. ripw stom Apyrne KOHqbi ocePi 11 >KeciKO h pa3"bewiHO saKperuieHbi b 
Kopnyce 1 c noMOutbK) onopHbix ETynoK 14 u lljthcPtob 15, a HwnneribHafl pe3b6a 6 BbtnoriHeHa Ha noBepxHocrw, 
o6pa30BaHH0Pi He 3aTpoHyToPi CBep/ieHwsMw (KaHaBKaMki) 9 noBepxHOdbK) nunnenbHoro KOHqa 4 Kopnyca 1 n HapywHoft 
noBepxHOCTbK) xboctobwkob 10, BbiCTynatomew 3a npeAe/ibi CBepneHnPi (KaHaBOK) 9. 

flna o6ecneHeHM« 6onbujei/i wecTKOcrw coeAKHeHuw xboctobwkob 10 c KopnycoM 1 ycipowcTBO cHa6)KeHO cfiMKcaTopoM 

XBOCTOBMKOB 10 B CBep/ieHMflX (K3HaBKSX) 9, BbinOflHeHHblM B BHA6 BTyflKM 16, HaBHHMeHHOfi Ha HwnneiibHbiCi K0HeM4 

Kopnyca w wMeroLueii flpyryK) pe3b6y 17 a^h coeAHHeHiiH ycrpoPiCTBa co CKBawwHHbiM o6opyAOBaHneM, 
pacnono>KeHHbiM Hkiwe ero (He noKa3aHo). 

Pa6oTa ycrpowcTBa noflCHfleTca Ha npiiwiepe pa3BanbqoBKM npocfcnribHbix Tpy6 npn Msonaqwii mmm 30Hbi HapyweHHH 
repMeTMHHOCTM o6caAHOfi kojiohhw 18 (4)nr. 1, 3, 4) cKBa>KHHbi. 

npocjDnnbHbie Tpy6bi 19 cnycKaioT BHyrpb o6caAHofi KonoHHbi 18, b nHTepBan usonaMwii m pacwMpHK>T ao npwwaTiifl mx 
creHOK k crreHKe o6caAHOM KonoHHbi 18 (cpwr. 1,2,3) co3AanweM BHyipeHHero rwApaBJWHecKoro AaBJieHMH. 3aieM c 
noMombK) pe3b6bi 5 MycjrroBoro kohmb 3 Kopnyca 1 ycTpowcTBO npwcoeAWHnioT k KonoHHe 6ypn/ibHbix Tpy6 (He 
noKa33Ha) w cnycKaroT b CKBawHHy. Ho AOCTMweHMw ycrpoftcTBOM BepxHero KOHqa npoctwnbHbix Tpy6 19 KonoHHy Tpy6 
HaMMHaioT spainaTb npn OAHOBpewieHHowi co3Aannw oceBOM Harpy3Kw w npoMbiBKw nonoc™ Tpy6 m ycrpoMCTBa Mepe3 
qeHTpanbHbiM KaHan 2 Kopnyca 1 saKanKofi 1 whakoctvl B pe3yribTaTe aioro HeAO>KaTbie AaBJieHMewi ynacTKM 20 (<|>wr. 
3) npo4)njibHbix Tpy6 19 BbinpaBrawTca ao nnoTHoro m repwieTimHoro npn>KaTMfl Bceii HapywHOM noBepxHOcru 
npocjDHJibHbix Tpy6 19 k BHyTpeHHePi noBepxHOCTM o6caAHbix rpy6 18 (<J)w\ 4). 

riO OKOHMaHMM pa3BaflbL|OBblBaHH5R KOJIOHHy 6ypMJlbHblX Tpy6 C yCTpOMCTBOM nOAHMMa»OT M3 CKBaXMHbl. 

OnucaHHbie ycoBepiueHCTBOBaHun ycTpoficrBa no3BonflK)T, Mcnonbsya npewMymecTBa ponwKOBbix pa3BanbueBaTeneii 
no cpaBHeHMK) c ojapoiueMHbiMM, npuMeH^Tb ero An* pasBanbqoBbiBaHi/m ToncTocreHHbix npo4>nnbHbix Tpy6, rAe 
Heo5xoAMMO BbiAep>KMBaTb 6oxibUJiie Harpysiw. 

HCTOHHWKH klHC(DOpMaL4MM 

1. ABTopcKoe CBMAeTenbCTBO CCCP N 371340, E 21 B 29/00, 1973. 

2. HoraHecRH K.B. CnyTHMK 6ypoBWKa. (CnpaBOHHMK). - M.: HeApa, 1986, c. 85, puc. 4.1'9. 

OOPMYJIA H30BPETEHMA 

1. ycrrpoPiCTBO &rm pasBa/ibuoBKn Tpy6, BKnK)MatoL^ee Kopnyc c qeHTpaiibHbiM KaHanoM, My0TOBbiM m HunnenbHWM 
KOHuawn c pe3b6awiM a^^ coeAWHeHMfl co ckb3?km h h bi m o5opyAOBaHiieM n yrjiyeneHnsMn b crreHKe, b KOTopwx 
pa3iwieu4eHbi pojimkm, ycraHOBJieHHbie Ha HaKJiOHHbix no OTHOiueHMio k ocm Kopnyca ocnx c 3a3opow Me>KAy mx6okobom 
noBepxHOCTbK) n creHKaMn yrjiy6/ieHHM, oTjinHa*oaieec* TeM, mto ymy6neHny? win pa3MeLi4eHH5i ponnKOB Bbino/iHeHbi b 
BMAe npoAOJibHbix MunnHApwHecKnx cBepneHMM mjim KaHaBOK b crreHKe Kopnyca tsk, MTo€onbiuan nacrb 6okoboP! 
noBepxHOCTM ponnKOB oxBaneHa creHKaMM stux cBep/ieHMM unw kshsbok, a ocvi po/WKOB oahmmm-cbommm KOHqaivin 
pa3i>eMHO saKpennenbi b Kopnyce, a Apyrwe hx kohmw CHa6>KeHbi xBocTOBUKawin, pa3Meu4eHHbiMH b unniiHApMMecKMX 
cBep/ieHMAX mjim KaHaBKax m o6pa3yK>mnMM c He 3aTpoHyTow mmm noBepxHocrbio HunnenbHoro KOHqa Kopnyca o6u4yio 
KOHunecKyio noBepxHOCTb, Ha kotopom BbinonHeHa HunnenbHan pesbGa. 

2. ycrpowcxBO no n.1 t OT/iMMa»ou4eecfl Tewi, mto xboctobmkm coeAMHeHbi c ocamh pojimkob >KecTKO. 

3. ycrpoiiCTBO no n.1 mjim 2, OTriMMaiouueecn TeM, mto oho CHa6>KeHo cfcwKcaTopoM xboctobmkob ocew b cBepneHMnx mjim 
KaHaBKax, BbinonHeHHbiM b sv\ne BTyriKu, HaBMHMeHHow Ha HMnnenbHbiM KOHeu Kopnyca m npucnoco^neHHOM unn 

COeAMHeHMfl CO CKBa»01HHblM o6opyAOB3HneM. 

PMCYHKM 

PucyHOK 1 t PwcyHOK 2, PwcyHOK 3, PwcyHQK 4 
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